3D view of chromosomes, DNA damage, and translocations.
The cell nucleus is a busy and organized organelle. In this megalopolis made of billions of nucleotides, protein factors find their target loci to exert nuclear functions such as transcription and replication. Remarkably, despite the lack of internal membrane barrier, the interlinked and tightly regulated nuclear processes occur in spatially organized fashion. These processes can lead to double-strand breaks (DSBs) that compromise the integrity of the genome. Moreover, in some cells like lymphocytes, DNA damage is also targeted within the context of immunoglobulin gene recombination. If not repaired correctly, DSBs can cause chromosomal rearrangements, including translocations which are etiological in numerous tumors. Therefore, the chromosomal locations of DSBs, as well as their spatial positioning, are important contributors to formation of chromosomal translocations at specific genomic loci. To obtain a mechanistic understanding of chromosomal translocations these parameters should be accounted for in a global and integrative fashion. In this review we will discuss recent findings addressing how genome architecture, DNA damage, and repair contribute to the genesis of chromosomal translocations.